The spatial distributions of three nematode species (Longidorus elongatus, Longidorus goodeyi and Rotylenchus goodeyi) were intensively sampled in a permanent pasture field. Three regular sampling grids were employed covering scales ranging from 5 cm to 50 m. Geostatistical analyses were used to quantify any spatial dependencies found within and between nematode species. All three species were present in most samples and in general the raw counts were positively skewed. Semivariograms of transformed counts (log10 (counts + 1)), showed similar, generally isotropic, trends for all three species with the variance increasing with separation distance. There was no evidence of a sill i.e. a levelling off of variance at larger scales. The only inter-species correlations detected were at scales up to about 20 cm between L. elongatus and L. goodeyi, species which share a similar environmental niche. A power model provided the best description of the semivariograms and is discussed in relation to "fractional Brownian motion", a scaling property present in many natural systems.
A better understanding of the spatial distribution of different nematode species and nematode assemblages is imperative if accurate estimates of nematode populations are to be made and used to assess yield losses in crops or as indicators of soil perturbation and contamination (Robertson & Freckman, 1995) . Nematodes are known to have an aggregated distribution and this has often been described using the negative binomial distribution (Goodell & Ferris, 1980; Barker & Campbell, 1 98 1 ). However, severe mathematical limitations occur with the negative binomial since the variance is not independent of the mean (Woiwod & Perry, 1989; Taylor, 1984) . Bartlett (1936) and Iwao (1968) proposed quadratic relationships to relate the spatial variability of samples to their mean density, while the index of aggregation, b', was introduced by Taylor (1961). Taylor's Power Law has been used extensively to measure nematode aggregation (Memy & Dejardin, 1970; Caubel et ail., 1972; Perry, 1983; Boag & Topham, 1984; Abd-Elgawad & Hasabo, 1995) , especially since it can also be used to produce transformations to stabilise the variance (Perry, 1987) . However, at low densities, Taylor's Power Law produces artefacts (Routledge & Swartz, 1991; 1992) 1994; Robertson & Freckman, 1995) . One advantage of geostatistical techniques is that nematode intensities can be mapped and areas of high or low density identified. The maps can then be related to similar maps e.g. of crop yield or soil factors.
Another approach to the measurement of aggregation at different scales is the use of fractal geometry. This has been used successfully to describe spatial patterns in plant communities (Palmer, 1988) but its application to faunal data is limited e.g. sheep and birds (Gautestad & Mysterud, 1993; Virkkala, 1993) . Fractals have also been used to characterise soil structure (Young & Crawford, 1991) and relate it to water flow (Crawford, 1994) and nematode movement (Alexander, 1996) . Since nematode distribution is considered to be related to soil structure (Wallace, 1971) it is also possible that fractal geometry may be useful in characterising nematode distribution. Soil hydraulic properties, which are determined by soil structure, have been shown to be scale dependent over a wide range of scales from mm through to km (Neuman, 1990) . A water molecule is considerably smaller than a nematode and yet its movement is clearly affected by structures up to scales of at least a kilometre, well beyond its own physical size.
The purpose of this study was to use spatial techniques to investigate the distribution of three nematode species (Longidorus elongatus (de Man, 1876) Thorne & Swanger, 1936; Longidorus goodeyi Hooper, 1961; and Rotylenchus goodeyi Loof & Oostenbrink, 1958) and quantify any spatial dependencies found within and between nematode species over three orders of magnitude (cm to 10s of m).
MATERIALS AND METHODS
A level, 0.25 ha area in a permanent pasture field comprising mainly Lolium perenne and Trifolium repens, adjacent to the Scottish Crop Research Institute, was used for this investigation.
Three regions of increasing area: small (50 x
